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(57) Abstract 

Purpose: To provide a method that manufactures hydrogen with good efficiency by using a 
Fe system alloy containing Cu and Sn and enriches Cu and Sn. 

Constitution: Hydrogen is manufactured by blowing O2 and H2O into a Fe system molten alloy 
and oxidizing Fe. At that time, the Fe system molten alloy containing 0.5 wt% or more Cu and 
Sn is adopted, and along with the oxidation of Fe, Cu and Sn are enriched to 40% or more or 
three times or more of the initial value. 
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CLAIMS 

1. A method for manufacturing hydrogen, characterized by the fact that O2 and H2O are 
blown into a Fe system molten alloy; and H2O is reduced by Fe. 

2. A method for enriching Cu and Sn in a Fe system molten alloy, characterized by the 
fact that the method of Claim 1 is applied to a Fe system molten alloy in which the total content 
of each element of Cu and Sn exceeds 0.5 wt%; and along with slagging due to the oxidation of 
Fe, each element of Cu and Sn is enriched until the total of their content may be 40% or more or 
three times or more of the initial value. 



DETAILED EXPLANATION OF THE INVENTION 

[0001] 

INDUSTRIAL APPLICATION FIELD 

The present invention pertains to a method for manufacturing hydrogen, using a Fe 
system molten alloy. Furthermore, it pertains to a method for raising the impurity concentration 
of a Fe system molten metal containing impurities. 

[0002] 

PRIOR ART 

As a conventional method for manufacturing a combustion gas containing hydrogen using 
a Fe system molten metal, there is a method that blows coal, O2, and H2O or an iron ore into an 
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iron bath (Japanese Kokai Patent Application No. Sho 59[ 1984]-50104). In the method, a heat 
source is obtained by oxidizing carbon in the iron bath by oxygen, and the decomposition of 
volatile portions in the coal and the reduction of H 2 0 and iron ore are carried out by the heat. 
However, the main composition of the gases being generated at that time is H:, H:0, CO, and 
CO:, and it is necessary to separate H 2 0, CO, and CO: in order to improve the purity of H:. 

[0003] 

On the other hand, considerable Cu and Sn are included in slag on the market, and if they 
are introduced into a steel material, they have a negative influence on the properties of the steel 
material. Also, it is necessary to separate these elements in terms of reuse of these elements. As 
a method for removing these impurity elements, for example, as seen in Japanese Kokai Patent 
Application No. Sho 57[1982]-137414, there is a method that separates and removes slag, which 
is generated by slagging, by adding a substance with a sufficient reactivity the main 
constitutional element of which is Ca, such as metal Ca, Ca alloy, or Ca compound (for example, 
CaC:, CaCN:). 

[0004] 

PROBLEMS TO BE SOLVED BY THE INVENTION 

In the above-mentioned method for manufacturing a combustion gas containing hydrogen 
using a Fe system molten metal, the main components of the gases being generated are H:, H:0, 
CO, and CO:, and in order to improve the purity of H:, it is necessary to separate H:, H:0, CO, 
and CO2. It raises the manufacturing cost. 

[0005] 

Also, in the above-mentioned impurity removal method, the additive substance being 
used includes Ca as a main constitutional element and is a substance with a sufficient reactivity, 
caution is required in handling. Also, the use of such a substance is expensive, leading to 
increase in cost. Furthermore, in the method, it is difficult to raise the purity of the separated and 
removed impurity elements and to reuse them. 

[0006] 

MEANS TO SOLVE THE PROBLEMS 

The present invention solves the above-mentioned problems and provides a method for 
manufacturing hydrogen characterized by the fact that O: and H 2 0 are blown into a Fe system 
molten alloy and H 2 0 is reduced by Fe. Also, the present invention provides a method for 
enriching Cu and Sn in a Fe system molten alloy characterized by the fact that the above- 
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mentioned hydrogen removal method is applied to a Fe system molten alloy in which the total of 
the content of each element of Cu and Sn exceeds 0.5 wt%; and along with slagging due to the 
oxidation of Fe, each element of Cu and Sn is enriched until the total of their content may be 
40% or more or three times or more of the initial value. 

[0007] 

OPERATION 

Next, the present invention is explained in detail along with the operation. In a state in 
which ingot steel 2 containing 0.5 wt% or more Cu and/or Sn is charged into a reactor I as 
shown in the cross section in Figure 1, oxygen and H2O are blown into it from nozzles 3 and 4. 
These gases may also be blown from the top of the ingot steel surface. At that time, the oxygen 
blown preferentially reacts with Fe and generates a heat along with the generation of FeO. Also, 
part of the H2O blown in reacts with Fe, and hydrogen is generated along with the generation of 
FeO. Since the gas being generated is a mixture of H2O and hydrogen, H2O is easily removed by 
cooling by a cooler 6, so that highly pure hydrogen can be obtained. 

[0008] 

FeOf being generated maybe continuously discharged to the outside of the reactor or may 
also be collected and charged after the treatment. Also, as Fe is preferentially oxidized, Cu and 
Sn are enriched, and these elements can also be reused. Also, the highly pure FeO generated can 
be recycled in a blast furnace, so that molten iron with little Cu and Sn can be reproduced. Also, 
if the content of Cu and/or Sn is 0.5 wt% or more, their concentration is easily enriched, however 
if the content is less than 0.5 wt%, the level is originally too low, and the enrichment is difficult. 
Practically, 0.5 wt% is the lower limit. 

[0009] 

APPLICATION EXAMPLE 

Using a Fe-Cu molten alloy 7t containing 10 wt% Cu, the present invention was applied 
in a temperature range of 1,550-1,650°C. H2O is preheated to 200°C and blown at a speed of 
1,000 Nm 3 /h from four bottom-blow nozzles with a diameter of 8 mm. Also, oxygen was blown 
at a speed of 300 NmVh from the same bottom-blow nozzles with a diameter of 8 mm. This 
treatment was carried out for 2.3 h. As a result, a discharge gas of 2,300 Nm 3 /h was obtained. In 
the composition of the discharge gas, hydrogen was 41%, and H2O was 59%. The molten alloy 
obtained was 1.4t, and Cu of the molten alloy was enriched up to 50 wt%. Also, 7.2t FeO was 
obtained, and copper oxide included in it was 0.01 wt% or less. 
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[0010] 

A similar treatment was applied using molten alloys with three kinds of compositions 
shown in Table I, and the results are shown in the table. In any case, Cu and Sn were enriched to 
three times or more of the initial concentration, and in any of the compositions of the discharge 
gases obtained, hydrogen was 40% or more. These gases were cooled to 25°C, and H 2 0 was 
removed, so that 97% hydrogen was obtained. 

[0011] 



Table I 



No. 


Molten allov composil 


ion fwt%) (balance Fe) 


Before treatment 


After treatment 


Cu 


Sn 


Cu 


Sn 


1 


11 




52 




2 




4.8 




23 


3 


1.1 


0.8 1 5.4 


5.0 



[0012] 

EFFECTS OF THE INVENTION 

According to the present invention, hydrogen can be manufactured with good efficiency 
using a molten Fe system alloy, and Cu and Sn in Fe can be enriched and separated with good 
efficiency, so that slag can be effectively used as an iron source. 

BRIEF DESCRIPTION OF THE FIGURE 

Figure 1 shows the method of the present invention 

EXPLANATION OF NUMERALS : 

1 Reactor 

2 Ingot 

3 Nozzle (for oxygen) 

4 Nozzle (for H 2 0) 

5 FeO 

6 Cooler 
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Figure 1 
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[*t*Jgl] Fe*»»4*+K:Oi fcH» Ot£fc [0 00 6] 



[000 1] u, SnWiB»S1£tJ)S. 

(«J:«Wffl4«n Zco&Wi, F ejNg|M«fl [0007] 

ffiLT***»ia-f iSt£tWUs $4>£s T«%£-& [fWM BIT, *JHB(co^Tf^fl|fcfctt3WBCI»« 

OFe^m^Wtt1*!««^ft&^^m'at> «- Bifc»lBH*w^J:-5*K«»lfc:Cuj3J: 

tf/fcKliSn*0. 5wt«J3l±**t*i«l2«r 

[0 0 02] SSAU:*»C. /X/U3iiJ:tf/X/M*>£-e*ve*i 

Oi ilt^Ha O. l,U<liWKtl!)C*atf*46^*)t 30 F e fcffiftWKKtfU F e Otf£jR-« t b 

<W»«5 9-5 0 1Q4*£tf> . CfUifcfc+O* **. ifcftfc&iftfcHj OO-gfliFefcfcftU 

Ht , Hz O, CO, COi Th 1 ). IZfrttHi Oft £. 

Kft±5*J:dt-f&fc. Hz O. CO. CO: Zft [ 0 0 0 8 ] F e O 5 l*Wi*fCgmK$» 

[0003] Cu, SnlM^7777*t: Fe#j»tttfclWk$*i.rvK«fcfl6r)rCu, 

*7atfOlft**afci: LTIi, «iUT«HW57-l 37 ttfcLT3£**srtftfc*$. «r45, Cu^I/AU 

4 1 49^1^^*16 J: a C &*Ca. Ca^l liSn(0*«tfO. 5 w t mitfHtefcWt, 

ft^V^liCafl:^*(mtf, CaC: , CaCNi ) ««KJiMfc«»S*n:^< 0. 5wtX*STC 

ifihh. [0009] 

[0004] imm iowt%^cu^irriFe-cuig?a 

*flfflUfe*»*tf«fl^xt*JW-&*i£Tii. % 40 *«ffl«r«itLfc. H 2 0(42 0 0X:£T»bTi£&8 

£t£#*^±j£##Hz , Hz O, CO. CO2 Tt> mm^)fitt^X;|/4*HlOOONm3 /h^a* 
0, ilfrfcHi *5«Mr±a«J::3 4:-r«fc. H 2 *JtW»iRIt<ttg8mm<oai9:&y 

O s CO, CO: fcfl-flf-f*^* 5 *,*. S& X/W»£3 0 0Nm3 /h<03WC!)C#ii^fc*. 

«h<0±#t'Or6. 3*2. 3l«aHtofclS». 2300Nm3 /hco»XT 

[o 0 0 5 ] jjewmwfcA^a-cii, tzr jMrx<oiK<i#*#4 1 hj o#s 9 

mv^|>^(a^If^^Ca^i5^^7uSt LTfcO, ft^tLfzim£$L\l. 1. 4tT*i5, * 

tt£Xtr%1Tr*> &£a6ttfifcv *±iittlf«i|£j&«a f)*<?)C u a 5 0 w t %*TmiZtdz. t F e Off 

0. ifc. i<oj:ajww*ffi^iti4i!Mrctftft 7. 2t»fc*ufc#, i<o+c**n*BMk«tto. 0 

^xhi«tco=5rA<5. S^C. ^o^*C*±. ^ lwt%£lT*C*->fc. 
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